Since biopharmaceuticals encompass many types of products, there is considerable variability in risks from adventitious agents. In all cases, however, the use of Good Manufacturing Practices (GMPs) (e.g. environmental controls, control of raw materials and personnel flow, and cleaning), suitable safety testing programs, and process validation (including evaluation for bacterial spore and sometimes prion inactivation) helps to ensure patient confidence in biopharmaceuticals. As shown in the Table 1 , prion is thought to be the most tolerable protein followed to bacterial spores. Therefore, prion and bacterial spore inactivation is the most important concern for avoiding deterioration. Some products have minimal inherent risk associated with the introduction of adventitious agents (e.g.recombinant products produced in bacteria). Other types of products, such as those used for cell or gene therapy, are often at the other end of the spectrum and may be associated with greater risk due to their inability to tolerate rigorous processing conditions. Greater potential risks are often associated with the use of human cells and anima1-derived raw materials. Of particular concern are materials derived from bovine and porcine sources. When viable cells are a component of the product (as in ex vivo transduction), there may not be sufficient time to perform the required safety testing. In such cases, product may be released prior to completion of relevant tests for adventitious agents, although this testing is still mandated in order to demonstrate that the processes are being performed under adequate controls to maintain patient safety. A risk/benefit analysis determines whether the use of these products is warranted. We need to prevent and control of risks arising from various stages of production. We must confirm that several risks are associated with various sources and must not overlook the risks associated with several sources.
Enveloped viruses
Human immunodeficiency virus, Hepatitis B virus, herpes simplex virus Table 1 : General tolerance among microorganisms against inactivation agents. Prion is thought to be the greatest and next is spore. This order is unchanged. Citation is from McDonnell G.E. In Antisepsis, Disinfection, and Sterilization, ASM Press, Washington, 2007. 
